Molecular mechanisms for pituitary thyrotroph cell growth.
Neuroendocrine, endocrine and autocrine/paracrine signals contribute to the regulation of basal thyrotroph growth. Thyrotropin-releasing hormone (TRH), somatostatin, thyroid hormone (TH), estrogens (Es) and epidermal growth factor, all may play a role both in normal and tumoral thyrotroph proliferation, acting via either plasma membrane receptors and non-genomic steps or nuclear receptors and gene transcription. Signaling features common to all these ligands are involvement of G protein-coupled receptors, mitogen-activated protein kinase cascade and nuclear polyphosphoinositide cycle. In addition, each growth information, independently from the eliciting factor, may be routed intracellularly following a branched pathway, that often links different transduction systems at common check-points, as the Shc-Grb2-SOS complex. Finally, some ligands (e.g. TRH, TH, Es) may display opposite effects on thyrotroph growth, depending on environmental conditions and state of cell differentiation. These ambiguities of response can be interpreted using a "fuzzy" logic-based model of intracellular signaling. Accordingly, check-points common to different transduction cascades may be envisaged as targets for antitumoral therapy selective to the neoplastic thyrotroph cell.